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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A substrate cleaning device which is provided with the following and characterized by said 2 
hydraulic nozzles washing a periphery of a substrate. 

A substrate holding means which is a substrate cleaning device which carries out washing processing of 
the substrate, and holds a substrate to a horizontal position by supporting two or more peripheries of a 
substrate. 

A physical contact type soaping-machine style which makes a substrate contact directly and carries out 
washing processing of the substrate. 

2 hydraulic nozzles which generate a penetrant remover which mixed and mist-ized a penetrant remover 
and a pressurized gas, and supply this mist-ized penetrant remover to a substrate. 

[Claim 2]A substrate cleaning device washing a substrate by said 2 hydraulic nozzles and a soaping- 
machine style almost simultaneous in a series of washing processings in the substrate cleaning device 
according to claim 1. 

[Claim 3] A substrate cleaning device, wherein said soaping-machine style washes a substrate in the 
substrate cleaning device according to claim 1 or 2, rocking fields other than a periphery of said substrate. 
[Claim 4]A substrate cleaning device characterizing by placing 2 hydraulic nozzles in a fixed position so 
that a mist-ized penetrant remover which was generated by said 2 hydraulic nozzles may supply a 
periphery of a substrate in the substrate cleaning device according to any one of claims 1 to 3. 
[Claim 5]A substrate cleaning device having a substrate rotation means to rotate a substrate in a field, in 
the substrate cleaning device according to any one of claims 1 to 4. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention A semiconductor substrate, the glass substrate of a liquid crystal 
display, the glass substrate for photo masks, The substrate cleaning device which supplies a penetrant 
remover to the substrate for optical discs (a substrate is only called hereafter), and performs washing 
processing is started, and it is related with the art washed using 2 hydraulic nozzles which mix a penetrant 
remover and the pressurized gas and form mist especially. 
[0002] 

[Description of the Prior Art]Conventionally, there are a zipper type etc. which support the periphery of a 
substrate with a holding pin etc., for example to hold a substrate to a horizontal position in the substrate 
cleaning device which performs washing processing of a substrate. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in a substrate cleaning device like the zipper type 
which supports the periphery of a substrate, when washing a substrate, the holding pin which supports the 
periphery of a substrate becomes obstructive, and the periphery of a substrate cannot be washed. 
[0004]When removing more detailed particles (particle), a brush or sponge is directly contacted to the 
substrate which physical washing is used, for example, is carrying out the high velocity revolution, and 
cleaning by scrubbing is carried out to it. However, in such physical washing, since a brush or sponge 
contacts a holding pin, the periphery of a substrate cannot be washed. 

[0005]In order to solve such a problem, it is necessary to attach the mechanism to which a holding pin is 
evacuated so that a holding pin may not become the obstacle of washing, or to install the periphery 
washing dedicated unit of a different body in the conventional device. 

[0006] However, in an above-mentioned case, there are problems, like the composition of a device becomes 
complicated and processing time becomes long. 

[0007]This invention was made in view of such a situation, and is ****. The purpose is to provide the 
simple substrate cleaning device which washes a periphery efficiently. 

[0008] 

[Means for Solving the Problem]This invention takes the following composition, in order to attain such a 
purpose. Namely, by the invention according to claim 1 being a substrate cleaning device which carries out 
washing processing of the substrate, and supporting two or more peripheries of a substrate, A substrate 
holding means which holds a substrate to a horizontal position, and a physical contact type soaping- 
machine style which makes a substrate contact directly and carries out washing processing of the 
substrate, A penetrant remover which mixed and mist-ized a penetrant remover and a pressurized gas is 
generated, it has 2 hydraulic nozzles which supply this mist-ized penetrant remover to a substrate, and 
said 2 hydraulic nozzles wash a periphery of a substrate. 

[0009] [Function and Effect]According to the invention according to claim 1, the substrate with which two 
or more peripheries were supported by having a substrate holding means is held at a horizontal position. 
While making this substrate held by the substrate holding means at the horizontal position contact directly 
and performing washing processing by a physical contact type soaping-machine style, by 2 hydraulic 
nozzles, the mist-ized penetrant remover is supplied to a substrate, and washing processing is performed. 
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[0010]Within 2 hydraulic nozzles, a penetrant remover which was mixed and a penetrant remover and a 
pressurized gas mist-ized is generated. As compared with a penetrant remover breathed out by other 
soaping-machine styles, a mist-ized penetrant remover which was breathed out from these 2 hydraulic 
nozzles is little, and a drop of this penetrant remover is minute. Since a periphery of a substrate is washed 
by 2 hydraulic nozzles, in two or more peripheries supported by substrate holding means, it can reduce 
spilling by rebound phenomenon of a mist-ized penetrant remover, and can supply and wash a penetrant 
remover mist-ized in the part. 

[001 1]Therefore, it can equip simply, without composition of a device becoming complicated by installing a 
periphery washing dedicated unit of a different body which attaches like before a mechanism to which a 
holding pin is evacuated etc. Since a substrate is washed by above-mentioned physical contact type 
soaping-machine style, a periphery of a substrate can be washed efficiently — processing time becomes 
short, for example. 

[0012]"Physical contact type washing" in this specification refers to physical washing which contacts a 
brush and sponge to a substrate which is carrying out the high velocity revolution directly, and carries out 
cleaning by scrubbing to it. 

[0013]It is preferred to perform washing of a substrate by above-mentioned 2 hydraulic nozzles and a 
soaping-machine style almost simultaneous in a series of washing processings (the invention according to 
claim 2). By carrying out almost simultaneous, processing time can be shortened more and a periphery of a 
substrate can be washed much more efficiently. It is preferred to wash a substrate, while a soaping- 
machine style rocks fields other than a periphery of a substrate (the invention according to claim 3). Thus, 
a soaping-machine style is constituted, fields other than a periphery of a substrate are washed by 
soaping-machine style by washing a substrate, and a periphery of a substrate is washed by 2 hydraulic 
nozzles. In fields other than a periphery of a substrate, and a periphery of a substrate, washing processing 
can be performed almost simultaneous by performing washing processing almost simultaneous like the 
invention according to claim 2. The whole surface of a substrate can be efficiently washed still more 
preferably by setting up fields other than a periphery of a substrate the whole surface other than a 
periphery of a substrate. 

[0014]It cannot be overemphasized that a device is controlled by washing of a substrate by 2 hydraulic 
nozzles and a soaping-machine style so that 2 hydraulic nozzles and a soaping-machine style do not 
interfere. Then, since 2 hydraulic nozzles wash a periphery of a substrate although the soaping-machine 
style side may be controlled as a substrate is washed, while a soaping-machine style rocks fields other 
than a periphery of a substrate like the above-mentioned invention according to claim 3, The 2 hydraulic- 
nozzle side may be controlled to fix 2 hydraulic nozzles as follows. That is, 2 hydraulic nozzles are placed 
in a fixed position so that a mist-ized penetrant remover which was breathed out from 2 hydraulic nozzles 
may be supplied to a periphery of a substrate (the invention according to claim 4). Thus, only by fixing 2 
hydraulic nozzles, interference with 2 hydraulic nozzles and a soaping-machine style can be prevented. 
Since a soaping-machine style rocks fields other than a periphery of a substrate and 2 hydraulic nozzles 
are placed in a fixed position by controlling the soaping-machine style side like the invention according to 
claim 3, interference with 2 hydraulic nozzles and a soaping-machine style can be prevented further. 
Furthermore, desirable fixed location of 2 hydraulic nozzles is outside a periphery of a substrate. 
[0015]It is what it has preferably a substrate rotation means to rotate a substrate in a field, for (the 
invention according to claim 5), and washing processing can be performed, rotating a substrate in a field by 
a substrate rotation means. A penetrant remover etc. which adhered to a substrate after washing by 
carrying out the high velocity revolution of the substrate, for example are shaken off, and an effect that a 
drying process of a substrate can be performed is also done so. 

[0016]While a soaping-machine style rocks fields other than a periphery of a substrate like the invention 
according to claim 3, in washing a substrate, Fields other than a periphery of a substrate can be washed by 
having a substrate rotation means like the invention according to claim 5, a soaping-machine style rocking 
rotating a substrate in a field by a substrate rotation means. The whole surface other than a periphery of a 
substrate can be uniformly washed only by making a soaping-machine style rock by this, so that a 
soaping-machine style can go and come back to a part for a diameter of a substrate. 
[0017]Without 2 hydraulic nozzles and a soaping-machine style interfering by having a substrate rotation 
means like the invention according to claim 5, in placing 2 hydraulic nozzles in a fixed position like the 
invention according to claim 4, while a substrate rotates, a perimeter edge can be washed by 2 hydraulic 
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nozzles. 
[0018] 

[Embodiment of the Invention]Hereafter, one example of this invention is described with reference to 
drawings. Dra wing 1 is a block diagram showing the outline composition of the substrate cleaning device 
concerning an example, drawing 2 is a top view of the spin chuck concerning an example, and drawin g 3 is 
drawing of longitudinal section showing the composition of the washing nozzle (2 hydraulic nozzles) 
concerning an example. This example takes and explains to an example the cleaning brush which makes a 
substrate contact directly as a physical contact type soaping-machine style, and carries out washing 
processing of the substrate. 

[0019]The disc-like spin chuck 3 by which the six holding pins 1 which it comes to form cylindrical were 
set up is rotated to the electric motor 7 via the axis of rotation 5 connected with the bottom, as shown in 
drawing 1 . In drawing 1, in order to avoid that a drawing becomes complicated, the holding pin 1 is 
illustrating only two pieces. The substrate W contact support was carried out in the periphery We with the 
holding pin 1 by this rotation of rotates in the level surface to the circumference of the center of rotation 
P. The spin chuck 3 by which the holding pin 1 was set up, and the axis of rotation 5 and the electric 
motor 7 are equivalent to the substrate holding means in this invention, and a substrate rotation means, 
respectively. 

[0020]In laying the substrate W in the spin chuck 3, the substrate W is laid so that the surface Ws may 
turn to the upper part, when washing the surface Ws of the substrate W, and it lays the substrate W so 
that a rear face may turn to the upper part, when washing the rear face of the substrate W. Two or more 
parts are contacted and supported by the contact part 1a of the holding pin 1 among the peripheries We of 
the laid substrate W. The substrate W is held at a horizontal position because the six holding pins 1 
support the periphery We in this way. 

[0021]Around the spin chuck 3, the scattering prevention cup 11 for preventing the mist M breathed out 
from the washing nozzle 9 (it is hereafter written as "2 hydraulic nozzle 9") of 2 fluid types which mix the 
gas G and the penetrant remover S which were pressurized, and generate the mist M from dispersing is 
arranged. This scattering prevention cup 11 is constituted so that it may go up and down to the spin chuck 
3, as the arrow in a figure shows, when receiving the unwashed substrate W from the spin chuck 3. 
[0022]As shown in drawing 1, the 2 hydraulic nozzles 9 turn a delivery vertically to the level surface of the 
substrate W, and are supported by the suspension arm 13, and as the arrow in a figure shows, the rise and 
fall/rocking of them are done the whole suspension arm 13 by the nozzle drive 15. In washing processing, 
these 2 hydraulic nozzles 9 are placed in a fixed position right above the periphery We so that the mist M 
breathed out from the 2 hydraulic nozzle 9 may continue supplying the periphery We of the substrate W. 
[0023]The feed pipe 17a which supplies the penetrant remover S, and the gas introducing pipe 17b which 
introduces the gas G by which application-of-pressure squeezing was carried out are connected with the 
drum section of the 2 hydraulic nozzles 9. It comprises the ultrapure water feed unit 23 connected to the 
feed pipe 17a by the controller 19 via the control valve 21 by which opening and closing control is carried 
out so that the ultrapure water in which carbon dioxide (C0 2 ) was added may be supplied as the penetrant 

remover S. It comprises the gas supply device 29 connected to the gas introducing pipe 1 7b by the 
controller 1 9 via the pressure regulator 27 which performs pressure regulation, such as application of 
pressure of the gas G, and decompression, as well as the control valve 25 by which opening and closing 
control is carried out by the controller 1 9 so that the gas G may be supplied. 

[0024]Although the ultrapure water in which carbon dioxide was added is used as the penetrant remover S 
in this example, if it is a penetrant remover used for the usual substrate washing so that it may be 
illustrated by the ozone water etc. which dissolved acid, alkali, pure water, and ozone in pure water, it will 
not be limited in particular. In this example, by using the ultrapure water in which carbon dioxide was added 
as the penetrant remover S, resistivity falls, the static electricity generated by friction with the surface Ws 
of the substrate W or a rear face, and the penetrant remover S is controlled, and the dielectric breakdown 
of the substrate W can be prevented. 

[0025]As gas used for the gas G, nitrogen (N 2 ) which is inactive gas is used by this example. As inactive 

gas, there are air, argon (Ar), etc., for example. In this example, since a chemical reaction is not caused to 
the penetrant remover S and the substrate W by using inactive gas, it does not have an adverse effect on 
the penetrant remover S and the substrate W. 
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[0026]In fields other than the periphery We of the substrate W, as the arrow in drawing 1 and drawing 2 
shows, while the cleaning brush 31 rocks and being able to go up and down freely so that the substrate W 
can be washed, it is supported by the rockable suspension arm 33. This suspension arm 33 is constituted 
by rise and fall of the axis of rotation 37, enabling free rise and fall while it is constituted by rotation of the 
circumference of the axial center of the axis of rotation 37 in the brush driving 35 connected with the pars 
basilaris ossis occipitalis rockable. The brush rotating device 39 is allocated by the suspension arm 33 so 
that the cleaning brush 31 can rotate to the circumference of the vertical-axis heart (rotation). Rotation of 
this brush rotating device 39 is transmitted to the axis of the cleaning brush 31 via the belt 41 in the 
suspension arm 33, and the cleaning brush 31 is rotated to the circumference of the vertical-axis heart. 
The cleaning brush 31 is equivalent to the soaping-machine style in this invention. 
[0027]The electric motor 7 mentioned above, the nozzle drive 15, the control valves 21 and 25, the 
ultrapure water feed unit 23, the brush driving 35, and the brush rotating device 39 are controlled by the 
controller 1 9 in generalization. 

[0028]Next, the 2 hydraulic nozzle 9 is explained with reference to drawin g 3 . The mixing parts 41 in the 2 
hydraulic nozzles 9 comprise structure, i.e., the structure of a double tube where the inside of the feed 
pipe 17a is inserted in the gas introducing pipe 17b, where the feed pipe 17a encloses the outside of the 
gas introducing pipe 17b, via the supporter 43. The tip part 45 of the 2 hydraulic nozzles 7 connects and 
comprises an orifice-like pipe and an acceleration tube which is direct-like cylinder tubes which accelerate 
the mist M. About the shape of the feed pipe 1 7a or the gas introducing pipe 1 7b. For example, it is more 
desirable to form each pipe with a direct-like cylinder tube, and to form the gas introducing pipe 1 7b with a 
direct-like cylinder tube, in order to control the particle which carries out raising dust from the inside of 
the 2 hydraulic nozzle 9, although it may be the pipe which extended in curvature shape, and an 
rectangular pipe-like pipe and is not limited in particular. 

[0029]Next, an operation of the substrate cleaning device constituted as mentioned above is explained. 
First, the scattering prevention cup 1 1 is dropped to the spin chuck 3, and the substrate W is laid in a spin 
chuck And the scattering prevention cup 1 1 is raised. While placing the 2 hydraulic nozzle 9 in a fixed 
position right above the periphery We of the substrate W, move the cleaning brush 31 to positions other 
than the periphery We of the substrate W, and it is made to descend to the substrate W, and is made to 
contact. 

[0030]Next, carrying out the low speed rotary of the substrate W with constant speed, the mist M is 
supplied from the 2 hydraulic nozzle 9 to the substrate W, and washing processing of the substrate by the 
2 hydraulic nozzle 9 is performed by throwing the mist M to the substrate W. On the other hand, almost 
simultaneously with washing processing of the substrate W by the 2 hydraulic nozzle 9, washing processing 
of the substrate W by the cleaning brush 31 is performed by making the suspension arm 33 which supports 
the cleaning brush 31 rock, as the arrow in drawing 2 shows, rotating the cleaning brush 31 to the 
circumference of the vertical-axis heart (rotation). Fields other than the periphery We of the substrate W 
are washed with rocking of the suspension arm 33, also rocking the cleaning brush 31. 
[0031] After performing fixed time and washing processing in the above state, while stopping the 
regurgitation of the mist M and moving the 2 hydraulic nozzles 9 to a position in readiness, the cleaning 
brush 31 is also moved to a position in readiness. The circumference is made to emit the penetrant 
remover S which made carry out the high velocity revolution of the substrate W simultaneously, and was 
thrown, the substrate W shakes off, a drying process is performed, and a series of washing processings are 
completed. 

[0032]The following effects are done so by the above operation. That is, within the 2 hydraulic nozzle 9, 
the penetrant remover (mist M) which was mixed and the penetrant remover S and the pressurized gas G 
mist-ized by the mixing parts 41 is generated. As compared with the penetrant remover breathed out by 
other soaping-machine styles, the mist M breathed out from these 2 hydraulic nozzles 9 is little, and is 
minute. [ of the drop of this mist M ] Since the periphery We of the substrate W is washed by the 2 
hydraulic nozzles 9, at two or more places of the periphery We supported by the holding pin 1 of the spin 
chuck 3, it can reduce spilling by the rebound phenomenon of the mist M, and can supply and wash the 
mist M in the part. It can equip simply, without the composition of a device becoming complicated by 
installing the periphery washing dedicated unit of a different body which attaches like before the 
mechanism to which the holding pin 1 is evacuated etc. 

[0033]Since fields other than the periphery We are washed by the cleaning brush 31, while being able to 
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shorten processing time of washing processing almost simultaneously with washing processing of the 
periphery We of the substrate W by the 2 hydraulic nozzle 9, the periphery We of the substrate W can be 
washed efficiently. 

[0034]Since the cleaning brush 31 rocks fields other than the periphery We of the substrate W and the 2 
hydraulic nozzle 9 is placed in a fixed position, interference with the 2 hydraulic nozzle 9 and the cleaning 
brush 31 can be prevented. Since fixed location of the 2 hydraulic nozzle 9 is outside the periphery We like 
right above the periphery We, it can prevent an above-mentioned interference further. 
[0035]Since the substrate W rotates in a field by rotation of the axis of rotation 5 by the electric motor 7, 
the high velocity revolution of the substrate W can be carried out, the circumference can be made to be 
able to emit the penetrant remover S, and the drying process of the substrate W can be performed. Fields 
other than the periphery We can be washed the cleaning brush 31 rocking rotating the substrate W in a 
field. The whole surface other than the periphery We of the substrate W can be uniformly washed only by 
making the cleaning brush 31 rock by this, so that the cleaning brush 31 can go and come back to a part 
for the diameter of the substrate W. While the substrate W rotates, a perimeter edge can be washed by the 
2 hydraulic nozzles 9. 

[0036]This invention is not restricted to the above-mentioned embodiment, and modification 
implementation can be carried out as follows. 

[0037](1) Although this example mentioned above took and explained to the example a zipper type like the 
spin chuck 3 with which the holding pin 1 was set up as a substrate holding means in this invention, If it is 
a means to hold a substrate to a horizontal position by supporting two or more peripheries of a substrate, 
a substrate holding means in particular will not be limited. 

[0038](2) the structure where, as for 2 hydraulic nozzles, the feed pipe 17a encloses the outside of the gas 
introducing pipe 17b as mentioned above in this example mentioned above — it was (refer to drawing 3) — 
as it is alike other than this and is shown in drawin g 4 (a), it may be the structure where the gas 
introducing pipe 17b encloses the outside of the feed pipe 17a. 

[0039]In this example, although 2 hydraulic nozzles were what is called internal mixing types that mixed the 
gas G with the penetrant remover S by the mixing parts 41 in a nozzle (refer to drawing 3 ), they may be an 
external mixing type which mixes a penetrant remover and a gas near the delivery of a nozzle, or out of a 
nozzle, and generates mist. For example, as shown in drawing 4 (b), the feed pipe 1 7a and the gas 
introducing pipe 17b are equipped with a delivery, respectively, As the penetrant remover S and the gas G 
which were breathed out from each delivery, respectively are mixed near a delivery, the mist M may be 
generated and it is shown in drawing 4 (c), It may have the gas regurgitation nozzle 91 and the penetrant 
remover regurgitation nozzle 92, the gas G and the penetrant remover S which were breathed out from 
each nozzles 91 and 92, respectively may be made to collide out of a nozzle, and the mist M may be 
formed. Thus, it is not limited for the structure of 2 hydraulic nozzles, and shape in particular. 
[0040](3) In the washing processing concerning this example mentioned above, rotating the substrate W in 
the level surface by rotation of the electric motor 7, although fields other than the periphery We were 
made to rock, the cleaning brush 31, If only rocking of the cleaning brush 31 can wash the whole surface of 
the substrate W, or if it is not necessary to wash the whole surface of the substrate W, it is not necessary 
to necessarily have a substrate rotation means (for example, the axis of rotation 5 and the electric motor 
7 in this example) in this invention. 

[0041] However, it is more desirable to have a substrate rotation means, if the drying process which 
washes a substrate efficiently or shakes off a penetrant remover by a high velocity revolution is performed 
within a washing unit. 

[0042](4) Although it was composition provided with one 2 hydraulic nozzle in this example mentioned 
above, it may have two or more. For example, it may face across the center of rotation P of the substrate 
W, an opposed position may be mutually equipped with two 2 hydraulic nozzles, respectively, and a 
substrate may be rotated in a field. In this case, in the periphery of a substrate, shortening or washing 
efficiency can be raised to a half twice [ about ] about [ processing time ] rather than the time of one 2 
hydraulic nozzles. 

[0043](5) Although this example mentioned above took and explained the cleaning brush to the example as 
a soaping-machine style in this invention, If it is physical contact type washing (physical washing) which 
makes a substrate contact directly and carries out washing processing of the substrate, such as cleaning 
by scrubbing other than a brush, for example, washing etc. which contact sponge to a substrate directly 
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and perform it, it will not be limited in particular. 

[0044](6) In this example mentioned above, place the 2 hydraulic nozzle 9 in a fixed position, and although 
washed rocking fields other than a periphery, the cleaning brush 31, for example, making the 2 hydraulic 
nozzles 9 rock etc., in order to wash a periphery more effectively is not limited in particular for the locus 
which the 2 hydraulic nozzle 9 and the cleaning brush 31 wash if the 2 hydraulic nozzle 9 and the cleaning 
brush 31 do not interfere. 

[0045]Although the washing nozzle 9 was vertically turned to the level surface of the substrate W and it is 
arranged in this example mentioned above, it may be arranged that it is also at an certain angle of gradient. 

[0046](7) Although washing processing by 2 hydraulic nozzles and washing processing by a cleaning brush 
were performed almost simultaneous in this example mentioned above, For example, after a cleaning brush 
washes except a periphery, it is not limited in particular for an order of washing processing as the 
remaining peripheries are washed by 2 hydraulic nozzles, but it is more desirable to perform washing 
processing almost simultaneous in the point performed efficiently. 
[0047] 

[Effect of the Invention]According to this invention, the substrate with which two or more peripheries were 
supported by having a substrate holding means is held at a horizontal position so that clearly from the 
above explanation. While making this substrate held by the substrate holding means at the horizontal 
position contact directly and performing washing processing by a physical contact type soaping-machine 
style, by 2 hydraulic nozzles, the mist-ized penetrant remover is supplied to a substrate, and washing 
processing is performed. As a result, entire substrates including the periphery of a substrate can be 
washed efficiently. 



[Translation done.] 
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[Drawing 1] 




[ Draw ing 3] 
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